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Introduction
Does the anxiety about old age cause the gender imbalance in China?
Chinese parents prefer to have sons as they depend on their sons for support in old age, mainly because of the absence of well-functioning social insurance programs (Chan, Yip, Ng et al., 2002; Chen, Li, & Meng, 2012; and Wei & Zhang, 2011) . There is, however, no empirical evidence that a) Chinese sons take care of their parents more than daughters do, or b) the development of social security would ease the gender imbalance at birth. This research first tests the hypothesis that Chinese sons take care of their parents more than Chinese daughters do by investigating Chinese household survey data, and then considers whether the development of social security would solve the problematic gender imbalance in China.
Traditionally, Chinese parents have preferred boys and the population of China reflects a significant gender imbalance that favors males (Coale, 1991) .
As reported in censuses, gender imbalance (male to female) at birth rose from 1.076 in 1982 to 1.223 in 2008 (National Bureau of Statistics of China, 2010) . Sex selective abortion that has become possible due to modern science has accelerated such gender imbalance (Chen, Li, & Meng, 2012) . Hesketh and Xing (2006) pointed out that the abnormal gender ratio in the population may cause social problems in the future, increasing levels of violence as many young males fail to find partners.
Much of the literature considers parents' anxieties about old age as a major reason for Chinese parents preferring boys. Traditionally, the Chinese believe that once daughters are married, they belong to their husbands and their husbands' families; thus, daughters' families-of-origin, especially their parents, rely heavily on their sons and daughters-in-law for security in old age (Chan, Yip, Ng et al., 2002; Chen, Li, & Meng, 2012; and Wei & Zhang, 2011) . Recently, due to the government's one-child policy, most parents can have only one child. If the only child is a girl, her parents have no one to care for them in old age. Therefore, families place strong preference on male offspring.
There are some poorly supported, yet possible, rebuttals. First, one may claim that the male preference in China is a part of its traditional culture, not stemming just from the need for long-term care, but such traditional culture is not unique to China. Ancient Chinese, Egyptian, and Greek civilizations, for example, shared some practices and manipulations that they claimed to be effective in influencing the gender of a child before its birth (Chan, Yip, Ng et al., 2002) . Such a male preference culture remains in today's world, to some extent due to the notion of "inheriting family history."
In most countries, including the United Kingdom, Germany, France, the United States, Japan, and Korea, children usually carry their fathers' family names, not their mothers'. Yet, such male preference tradition does not affect the gender balance in most countries. Table 1 indicates the gender balance at birth by selected countries. Although the notion of "inheriting family history" is to some extent common in these countries, there is no other country that loses the gender balance as much as China. Table 1 : Gender-balance at birth and total fertility rate in selected countries Source: For Gender-balance, World Bank (2012) . For total fertility rate, Cabinet Office, Government of Japan (2012).
Second, one may think male preference results from China's introduction of its unique one-child policy, but the effect may be limited. Certainly, parents in China tend to be more selective on the gender of their child because they often have no second chance. Nonetheless, many parents in other countries, such as Germany, Japan, and Korea, cannot afford a second child either, due to socio-economic circumstances. Evidently, the total fertility rate of these countries indicates much less than two, yet these countries do not lose their A major difference between China and the others lies in the level of dependency on the son in old age: Chinese social security is very weak. Table   2 indicates workers' pension participation rates in selected countries. While the pension coverage rate is only 20 percent in China, the overages in most other countries are about 90 percent. Korea appears to be an exception, but the coverage is still more than double that in China. In addition, Table 3 shows that China has not yet developed the long-term care policies that other nations have already prepared. As the literature claims, therefore, Chinese parents most likely prefer boys because of the absence of a well-functioning social security system. Source: OECD (2005) and Colombo F., Llena-Nazal A., Mercier J., & Tjadens
F. (2011).
The solution drawn from literature is that the development of the social security eases the gender-imbalance at birth in China. With well-functioning the social security, Chinese parents would become less dependent on their son. Many of them would not make "efforts" to choose to have a son.
Consequently, the gender imbalance would be eased.
However, the argument has a critical weakness. The logic, based on the traditional assumption that Chinese sons take care of their parents more than Chinese daughters do, has no empirical evidence to support it. Most literature related to the gender imbalance issue builds arguments based on the assumption that Chinese sons provide better long-term care for parents.
If the assumption were wrong, the cause of the gender imbalance in China would be unrelated to parental anxiety about old age. The conclusion, and the assumed solution, therefore, would address the wrong cause. In addition, even if the traditional assumption were correct in the past, there is no guarantee it is still right today. Some literature disagrees with the traditional assumption due to the recent transitions in the socio-economic environment. Davis (1993) and Zhan & Montgomery (2003) claim a recent change of the gender role in elder care. Cooney & Di (1999) Sampling and Allocation Methods. The study first set predicted numbers of responses based on the target population in each district using the Statistical Yearbook. Then, the study randomly selected an area in each district. Finally, the study chose the interviewed individuals from families using the Kish Grid method. From the data set, the current research chose 454 observations who were married, had at least one living parent, and had no missing answers.
Collected in major Chinese cities only, the data unfortunately do not represent the entire nation of China. Representing the population of the six major cities, however, the dataset includes a significant part of the country. As mentioned earlier, Cooney & Di (1999) , who compared the number of parents cared for by sons and daughters, used data from Shanghai only. The current research, therefore, also contributes to a better understanding of the hypothesis that Chinese sons take care of their parents more than Chinese daughters do.
Results
Simple Observation The primary question asked for this research was the following: Who will be the primary caregiver for your own father/mother when he/she needs long-term care? The choices were 1) you (respondent), 2) your spouse, 3) your brother/sister or your spouse's brother/sister, 4) the spouse of the parent requiring care, 5) other family member, 6) nursing home or assisted living home, 7) home-helper, or 8) other. The respondent was required to make only one choice for each parent. Table 4 Table 4 shows that 90 percent of parents are dependent on their child(ren) for required care. Fourth, it is unknown from the results if the development of social security would ease the sons' preference. As seen earlier, the parents that have daughters rely more on their other children, not necessarily on professional care, indicated by choices 6 and 7. As choice 3 may become unlikely due to the one-child policy, many parents who do not have sons may have to rely on professional care in the future, which usually requires a decent social security income. However, the results produced no such evidence.
One must consider that the implications above may be biased. Table 4 simply arranges the answers from the respondents, according to their gender. In reality, the respondents' attributes, such as age, income, educational background, and sibling status, may also influence the answer. The research needs a further investigation, controlling for these factors.
Controlled Observations
This section uses 5 explained and 10 explaining variables as seen in Table 5 .
Among them, the years of education of one's own/spouse's father and mother (5-8 in explaining variables) is a proxy variable for joining a pension program, which allows parents to be more independent from their children. As seen in Table 2 , workers' pension participation rate in China is only 20.7 percent.
The observations assume that higher education provides a better chance of participating in a pension program. (1) I_care_own (dummy) Who will be the primary caregiver for your own parent(s) when he/she (they) needs long-term care? (1 = respondent, 0 = others) (2) I_care_spouse (dummy) Who will be the primary caregiver for your spouse's parent(s) when he/she (they) needs long-term care? (1 = respondent, 0 = others) (3) Couple_care_own (dummy)
Who will be the primary caregiver for your own parent(s) when he/she (they) needs long-term care? (1= respondent or respondent's spouse, 0 = others) (4) Couple_care_spouse (dummy)
Who will be the primary caregiver for your spouse's parent(s) when he/she (they) needs long-term care? (1 = respondent or respondent's spouse, 0 = others) Having five explained variables, this section has five estimation models:
(1) Prob (I_care_own = 1) = a + b (Male_dummy) + c (Age) + d (Education) + e (Income) + f (One_child_dummy) + g*X (X: other explanatory variables)
If the hypothesis were right, sons would be more involved in parental care.
Thus, the impact of Male_dummy would be positive. By contrast, if the hypothesis were wrong, daughters would be more involved in parental care.
Thus, the impact of Male_dummy would be negative. If the hypothesis were right, the parents with pension programs would rely more on professional services. Since parents' dependency on their children causes the gender imbalance in China, the development of a social security system would decrease that dependency. As a result, Chinese gender imbalance at birth would be eased. Therefore, the impact of E_father and
E_mother would be positive. Otherwise, the results would not support the logic drawn from the literature. Table 6 depicts the descriptive statistics for the variable used in this analysis.
Almost exactly half of the observations are male. Education ranges from a minimum of 3 years to the 16 years of a PhD candidature. As the average age of the respondents making the observations is 47.6 years old, many of them were born prior to 1979. As a result, only 13 percent of them are single children (no siblings). Throughout Model 1 to 4, age is negative and significant. That is, the older the child, the less he/she is involved in a parent's care. As the average age of the respondents is over 47 years old, this is probably because older children cannot physically afford to serve as primary caregivers for their parents.
Contrary to the hypothesis, Model 5 shows that both E_father and E_mother do not substantially influence the reliance on the use of professional care.
This may mean that social security does not necessarily decrease parents' dependency on their children. Thus, the results do not support the hypothesis that the development of social security eases the gender imbalance at birth.
In Model 5, E_spouse is uniquely positive and significant. The better educated the child's spouse, the more likely the parents are to use professional care services. This may be because educated spouses tend to work outside the home, rather than staying at home and taking care of parents-in-law.
Conclusions
This paper provides evidence about the possible cause of the problematic gender imbalance at birth in China. Much literature on this issue has proceeded to discussions based on the traditional assumption that Chinese sons are more involved in taking care of parents than Chinese daughters are, and thus, Chinese parents prefer sons. Yet, empirical evidence is lacking. This study first verified the assumption by using the "Preference Parameters Study in China 2011," which conducted face-to-face interviews of randomly selected individuals in six major cities. More specifically, the study used target population samples aged 20-70 years old, married, and with at least one living parent. Second, discussions in the literature have led to the argument that decreasing child dependency by developing social security may ease the gender imbalance at birth. Thus, the study tested the validity of the argument, investigating the above-mentioned data.
As a result, this paper first presents empirical evidence that Chinese sons (and their wives) are more likely, compared to daughters (and their husbands), to be primary caregivers for parents. The paper also reports the finding that parents' dependency on their children would not necessarily decrease with the development of social security, although that may be the case when a child has a highly educated spouse.
Although this study has obvious limitations in that the data were collected in six major cities only, the problematic nature of gender imbalance at birth and the lack of available empirical evidence demand that researchers begin to construct a better understanding of the causes and possible solutions to this troubling phenomenon. With that in mind, this paper contributes to that
